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The device is operable to allow the rise and phase of the valve (4) to be varied 
during operation of the engine (1) and is provided with a rocker (10) cooperating 
at one end (9) with a stem (5) of the valve (4) and at the other end (12) with an 
oscillating cam (14) of predetermined shape driven by a cam follower (24) 
slidable in a seat (25) and cooperating with a rotating cam (26) of predetermined 
shape. The cam follower (24) receives translational movement from the rotating 
cam (26) and transmits a reciprocating movement to the oscillating cam (14) and 
the rocker (10), and is operable to vary its length between two end positions to 
vary the timing and rise of the valve (4). 
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© A mechanical device for controlling a valve of a heat engine. 



@ The device is operable to allow the rise and phase of the 
valve (4) to be varied during operation of the engine (1) and 
is provided with a rocker (10) cooperating at one end (9) with 
a stem (5) of the valve (4) and at the other end (12) with an 
oscillating cam (14) of predetermined shape driven by a cam 
follower (24) slidable in a seat (25) and cooperating with a 
rotating cam (26) of predetermined shape. The cam follower 
(24) receives translational movement from the rotating cam 
(26) and transmits a reciprocating movement to the oscillat- 
ing cam (14) and the rocker (10), and is operable to vary its 
length between two end positions to vary the timing and rise 
of the valve (4). 
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A mechanical device for controlling a v alve of 3 
heat engine 

The present invention relates to a mechanical device 
5 for controlling a valve of a heat engine, of the 

type operable to allow variation in the rise and 
phase of the valve. 

Numerous mechanical devices for controlling the valves 
10 of heat engines, are known, which devices are able to 
allow the rise and phase of the valves to be varied. 
These generally include a rocker Cooperating with the 
stem of the valve and driven by an oscillating cam. 
This latter is controlled by means of a crank and 
1 5 link mechanism the radius of the crank of which is 

variable. Generally an eccentric rod is used, pivoted 
to the oscillating cam and operated by the rotation 
of a shaft. By varying the radius of the crank the 
desired variation in" the rise and phase of the valves 
20 is obtained. 

The described devices have the disadvantage of giving 
a law of movement for opening of the valve different 
from that for closure thereof in that the foot of 
25 the link which controls the oscillating cam does not 
perform a rectilinear path but a circular one. 
Consequently the speeds and accelerations of the 
valves on opening and closing are different. 



The object of the present invention is that of pro- 
viding a mechanical control device for a valve of a 
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heat engine which will be free from the previously 
described disadvantages, and which will at the same 
time allow the rise and phase of the valve to be 
varied with a simple operation. 

The said object is achieved by the present invention 
in that it relates to a mechanical device for the 
control of a valve of a heat engine, of the type 
operable to allow the variation in the rise and 
phase of the said valve, comprising an oscillating 
rocker pivoted at an intermediate point and operable 
to cooperate at a first end with the stem of the said 
valve which; is movable along its axis against the action 
of resilient means, and at a second end, opposite 
the first, with a working surface of an oscillating 
cam of predetermined shape, and means for actuating 
the said oscillating cam, characterised by the fact 
that the said actuating means includes a cam follower 
connected in an articulated manner to the said oscil- 
lating cam and movable in a rectilinear manner within 
a seat, and a rotating cam of predetermined profile 
cooperating with the said cam follower for trans- 
mitting an oscillating movement through this latter 
to the said oscillating cam. 

For a better understanding of the present invention 
there will now be given, purely by way of non- 
limitative example, a description of an embodiment 
thereof with reference to the attached drawings , 
which illustrate a sectional side view of a portion 
of a heat engine provided with a valve control device 
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formed according to the principles of the present 
invention. 

In the attached drawing , the reference numeral 1 
generally indicates a heat engine including cylinders 
2 (of which only one is illustrated) and a cylinder 
head 3 provided with valves 4 (of which only one is 
visible) at each of the cylinders 2. Each valve 4 
is provided with a stem 5 having a cap 6 and is movable 
along its own axis against the action of a spring 7 
cooperating with the cap 6. This latter is fixed to 
the stem 5 at a head 8 thereof able to cooperate with 
a first end 9 of an oscillating rocker 10' pivoted 
at an intermediate point to a shaft 11 about' which it 
is free to turn, and provided with a second end 12 
opposite the end 10 cooperable with a working surface 
13 of an oscillating cam 14 of predetermined shape. 
The cam 14 is eccentrically pivoted at 15 in a 
universal manner on a ball headed end 16 of a 
plunger 18 and is pivoted eccentrically at 19 to 
an end 20 of a push rod 21 connected in a universal 
manner at one end 22, opposite the end 20, to an 
element 23 of a cam follower 24. slidably housed in 
a seat 25 and cooperating with a rotary cam 26 of 
predetermined shape, belonging for example to a 
cam shaft 28 rotating in the direction of the arrow. 

The cam follower 24 is movable in rectilinear manner 
within the seat 25 with respect to the axis of ro- 
tation of the cam 26 and its length can vary during 
operation of the engine 1 between two end-of -stroke 
positions one of which is illustrated in the drawing. 
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The cam follower 24 receives a reciprocating move- 
ment in consequence on the rotation of the cam 26, 
which it transmits to the shaft 21; consequently 
this makes the cam 14 oscillate about the fulcrum 

5 16 eccentrically with respect to the shape of the 
working surface 13. The shape of this latter is 
such that it interacts with the end 12, with a 
predetermined relationship, consequently causing 
the rocker 10 to turn about the pin 11 in the 

10 direction of the arrows in an oscillating or re- 
ciprocating manner, thereby causing the end 9 
to cooperate with the head 8 to move the stem 5 
and therefore open and close the valve 4. The 
spring 7 maintains contact between the various 

15 elements of the valve actuating device avoiding 
separations from occurring during the course of 
the half of the oscillating movement during the 
return movement of the cam follower 24 towards 
the axis of rotation of the cam 26 (closure movement 

20 of the valve 4). 

By varying the length of the cam follower 24 the 
end 22 can be moved closer to (or further away from) 
the axis of rotation of the cam 26, thereby causing 
25 a variation in the law of oscillatory movement 
transmitted to the cam 14 and consequently the 
rise and phase of the valve 4 can be varied at 
will within a range of predetermined values. 

30 In the non limitative example illustrated the 

desired variation in the length of the cam follower 
24 is obtained by utilising a cam follower including 
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the -said element 23 and an outer cup-shape element 
29 slidably housed in the seat 25, cooperating with 
the cam 26 and carrying the element 23. This is 
also of cup-shape form and is lodged vithin the 
element 29 in vhich it is slidable between two 
end-of-stroke positions in a first of vhich, ill- 
ustrated in the drawing, the element 23 is located 
against a bottom wall 30 of the element 29 , with 
the cam follower 24 thereby being of minimum length, 
and in a second of which, not illustrated, the 
element 23 is displaced against a stop ring 31 
rigidly connected. to the element 29, thereby obtaining 
the maximum length of the cam follower 24, 

The element 23 can be translated with respect to 
the element 29 , between the said two positions, 
to a plurality of intermediate positions as well, 
both in a discrete manner and in a continuous manner, 
•consequently obtaining a plurality of different 
lengths of the cam follower 24 and therefore different 
rise and phasing laws of the valve 4. For trans- 
lating the element 23 the cam follower 24 includes 
control means operable manually or automatically 
to move together with the cam follower 24 in the 
seat 25. 

In particular, in a preferred embodiment, the 
cam follower 24 is hydraulic and the elements 23 
and 29 delimit a substantially sealed pressure 
chamber 32 communicating, through radial holes 33 
and 34 formed respectively in grooves 35 of both 
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the .elements 23 and 29, with a -lubrication circuit 
of the engine 1 , generally indicated 36. The 
element 23 is provided with an active surface 37 
facing into the chamber 32 and operable to sense 

5 the pressure therein to receive a thrust operable 
to translate the element 23 along the element 29 
thereby spacing the end 22 from the axis of the 
cam 26. To displace the element 23 i.t-is sufficient 
to put the chamber 32 under pressure, for example 

10 by means of a control device 38 connected to the 

lubrication circuit and operable to intervene auto- 
matically in consequence on the variation of one 
or more operating parameters of the engine 1. 
Preferably the device 38 is operable to make the 

15 element 23 translate along the element 29 during 
the movement of this latter in such a vay as to 
vary continuously the length of the cam follower 
24 in response to the variation of one or more 
operating parameters of the engine 1 , for example 

20 speed of rotation, induction pressure, etc., 

detected by suitable sensors not illustrated. Such 
sensors send signals to the device 38 which includes, 
for example, a microprocessor capable of calculating 
the most suitable rise and phase to give to the valve, 

25 in dependence on the signals from the sensors, and 

consequently to modulate the pressure in the chamber 

23 capable of obtaining a length of the cam follower 

24 such as to produce a phase and rise of the valve 
4 equal to that calculated. 

30 

In an improvement of the invention the profile of 
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the surface 13 of the oscillating cam 14 is chosen 
in such a way that during a- portion of each half 
oscillation of the cam 14 the surface 13 slides 
on the end 12 without interfering with it, that 

5 is to say the oscillating movement of the rocker 
10 follows a smaller arc than that followed by the 
cam 14 in performing its oscillatory movement. 
In this way the specific pressure between the 
rotating cam 26 and the cam follower 24 is reduced 

10 in that this latter starts and ends its rectilinear 
movement in the seat 25 respectively before and 
after the commencement and termination of the 
movement of the stem 5 of the valve 4 along its 
axis. In fact, it happens that for a portion of 

15 the reciprocating movement of the cam follower 24 
the cam 14 still operates on the rest diameter, 
not imposing any movement on the rocker 10. 

The cam 26 controls the reciprocating movement of 
20 the cam follower 24 by means of an opening flank 
39 operable to control the translation of the 
cam follower 24 in a direction such as to open 
the valve 4, and by means of a closure flank 40 oper- 
able to control the translation of the cam follower 
25 24 in the opposite sense, in such a way as to close 
the valve 4. According to the invention the flanks 
39 and 40 have different profiles such as to 
actuate the valve 4 to open and close with the same 
law of motion. The compensation of valve play ^. which 
30 cannot be effected on the cam follower 24 without 
also altering the phase of the valve, is obtained 
by means of a second hydraulic cam follower 41 
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rigidly carrying the plunger 18.. The cam follower 
41 includes a piston 42 which is axially movable 
and fluid-tightly sealed in a seat 43 and carries 
the plunger 18; the seat 43 and the piston 42 delimit 

5 a pressure chamber 44 permanently connected to the 
lubrication circuit 36 of the engine 1. From what 
has been described the advantages of the present 
invention will be apparent. It allows a valve 
control mechanism to be obtained which is simple 

10 and which has precise and rapid operation and is 

capable of varying the phase and rise of the valves 
of the engine in question and to control the valves 
with the same speeds and accelerations both upon 
opening and upon closure, or else with any other 

15 desired law. The device is moreover simple to 

automate and in particular is hydraulically operable 
with means substantially already known and therefore 
of low cost and high reliability. 

20 From what has been described it will be further clear 
that variations and modifications can be introduced 
to the device described without departing from 
the scope of the present invention. In particular 
the rod 21 can be omitted and the cam follower 24 

25 can be directly pivoted to the cam 14. Further, 
the elongation of the cam follower 24 can be 
obtained with any other means, for example with 
mechanical and/or electro mechanical or electrical 
systems. 




(Prof. Ing. BONGIOvAnNI Guido) 
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Claims: 



1. A mechanical device for the control of 
a valve (4) of a heat engine (1), of the type 

5 operable to allow variation in the rise and phase 
of the said valve (4), including an oscillating 
rocker (10) pivoted at an intermediate point and 
cooperable at a first end (9) with a stem (1 5) 
of the said valve (4) movable along its axis 

10 against the action of resilient means (7), and at 
a second end (12), opposite the first (9), vith 
a working surface (13) of an oscillating cam (14) 
of predetermined profile, and actuating means for 
the said oscillating cam, characterised by the 

1 5 fact that the said actuating means include a 

cam follower (24) connected in 'an articulated manner 
to. the said oscillating, cam (14} and movable.- in a recti- 
linear manner within a seat (25), and a rotating 
cam (25) of predetermined profile cooperating with 

20 the said cam follower (24) to transmit through this 

latter an oscillating movement to the said oscillating 
cam (14). 

2. A device according to Claim 1 , character- 
25 ised by the fact that the said cam follower (24) 

is operable to vary its length between two end 
positions during the operation of the said heat 
engine (1), in such a way as to vary the rise and 
phase of the said valve (4) thereby varying the 
30 law of oscillatory movement transmitted. to' the 
said oscillating cam (14). 
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3. A device according to Claim 1 or Claim 2, 
characterised by the fact that the cam follower 
(24) includes a first element (29) movable in the 
said seat (25) and operable to cooperate vLth the 
said rotating cam (26), a second element (23) 
carried by the first and slidable with respect 
to this latter between two end positions, and 
control means (38,37,32) for translating the 
said second element (23) with respect to the first 
(29) to a plurality of intermediate positions 
between the said two end positions; the said 
second element (23) cooperating with the said 
oscillating cam (14). 

4. A device according to Claim 3, character- 
ised by the fact that the said cam follower (24) 
is an hydraulic cam follower, aha the' said control 
means include a pressure chamber (32) delimited 
by the said first (29) and second (23) element, 
an active surface (37) carried by the said second 
element (23) .and facing into the said pressure chamber 
(32), and a plurality of holes (33,34) operable 
to put the said pressure chamber into communication 
with a lubrication circuit (36) of the said engine 1. 

5. A device according to Claim 3 or Claim 4, 
characterised by the fact that the said control 
means include a control device (38) operable to 
make the said second element (23) translate with 
respect to the first (29) during the movement of 
this latter in the said seat (25) in such a way 
as to vary continuously the length of the said 
cam follower (24) in response to variations in 
operating parameters of the said engine (1). 
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6. A device according to any of the 
preceding Claims, characterised by the fact that 
the said cam follower (24) cooperates with the 
said oscillating cam (14) through at least one 
push rod (21) pivoted to the said oscillating cam 
(14) and connected to a movable element (23) of 
the said cam follower (24). 

7. A device according to any of the pre- 
ceding Claims, characterised by the fact that the 
said predetermined profile of the said oscillating 
cam (14) is such that the said working surface 
(13), during a portion of each half oscillation 

of the said oscillating cam (14), slides on the 
said second end (12) of the rocker (10) without 
interfering with it such that the oscillating 
movement of the said rocker (10) follows a smaller 
arc than that followed during the oscillatory 
movement of the said oscillating cam (14) in 
such a way that the said cam follower (24) starts 
and ends its rectilinear movement in the said 
seat (24) respectively before and after the 
commencement and termination of the movement 
of the stem (5) of the valve (4) along its axis. 

8. A device according to any of the pre- 
ceding Claims, in which the said rotating cam (26) 
includes an opening flank (39) operable to con- 
trol the translation of the said cam follower (24) 
in one sense such as to cause opening of the said 
valve (4), and a closure flank (40) operable to 
control the translation of the said cam follower 
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(24) .in the opposite directional, sense, in such a 
way as to cause the closure of the said valve (4), 
characterised by the fact that the said opening 
flank (39) and closure flank. (40) have a different 
profile so as to actuate the said valve (4) to open 
and close with the same law of movement. 

9. A device according to any of the preceding 
Claims, characterised by the fact that it includes, 
means for compensating valve play, such means includ- 
ing a second hydraulic cam follower (41) carrying a 
plunger (18) which constitutes the pivoting fulcrum 
of the said oscillating cam (14). 

10. A device according to Claim 9, character- 
ised by the fact that the said second hydraulic cam 
follower (41) includes a piston (42) axially movable 
in a fluid-tight seat (43) and carrying the said 
plunger (18), the said seat (43) and the said piston 
(42) delimiting a second pressure chamber (44) 
which is connected to an hydraulic circuit (36) 

of the said engine (1). 



(Prof. Ing. ■ BONG I OV ANN h Guido) 
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